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(54) High-voltage stabilizer circuit for a monitor 

(57) A high-voltage stabilizer circuit for a monitor which stabilizes the output voltage by reducing the 
overshoot of the output voltage when the power is initially switched on. The system comprises a transformer 
T1 1 with two secondary windings L1 2, L1 3 for inducing high-voltages. Each winding has a voltage sensing 
means 1 1 A, 11 B whose circuits have different time constants and incorporate amplifying means All, A12. The 
amplified voltages are superimposed and provide a reference signal for a pulse width modulator 13. An input 
voltage adjustment section 14, which is controlled by the pulse width modulator, appiies a pulsed input 
voltage to the transformer primary winding. The input voltage adjustment section 14 also provides a means to 
branch off a proportion of the input voltage back to the pulse width modulator 13. A horizontal output drive 
circuit 15 provides a pre-determined voltage for the operation of the input voltage adjustment section 14. 
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HIGH -VOLTAGE STABILIZER CIRCUIT FOR A MONITOR 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

5 The present invention relates to a high-voltage stabilizer 

circuit suitable for use in a monitor. More particularly, the 
present invention relates to a high-voltage stabilizer circuit 
for a monitor which stabilizes the output voltage of a high- 
voltage generating circuit by preventing an abrupt overshoot of 
10 the output voltage which may occur when the power is initially 
turned on. 

2. Description of the Prior Art 

FIG. 1 is a circuit diagram of a conventional high-voltage 
generating circuit. The conventional high-voltage circuit is 

15 provided with a flyback transformer Tl for generating a high 
voltage in accordance with a direct current (DC) voltage 
outputted from an input voltage adjustment section 4, a high- 
voltage sensing section 1 for sensing the high voltage induced in 
the secondary winding of the flyback transformer Tl and outputted 

20 through a high-voltage generating section 6, an amplifying 
section 2 for i nve r se - ampl i f y ing the high voltage sensed by the 
high-voltage sensing section 1, and a pulse-width modulation 
integrated circuit ( PWM IC) 3 for pulse -width-modulating the high 
voltage provided from the amplifying section 2 in accordance with 

25 an external horizontal synchronous signal and a voltage fed back 
from the input voltage adjustment section 4. The conventional 
high-voltage circuit is also provided with the input voltage 
adjustment section 4 for controlling the voltage value inputted 
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to the flyback transformer Tl in accordance with a pulse signal 
provided from the PWM IC 3, and a horizontal output circuit 
section 5 for providing to the flyback transformer Tl a control 
voltage for keeping the output voltage of the input voltage 
adjustment section 4 constant. 

The high-voltage sensing section 1 is composed of a resistor 
R3 for sensing the high voltage induced in the secondary winding 
of the flyback transformer Tl , and a capacitor C2 for smoothing 
the sensed voltage. 

The amplifying section 2 includes an amplifier Al for 
amplifying the high voltage sensed by the high-voltage sensing 
section 1 with a predetermined amplification factor to provide 
the amplified output signal to the PWM IC 3, and a variable 
resistor VR1 for variably determining the amplification factor of 
the ampl i f ie r Al . 

The input voltage adjustment section 4 includes transistors 
Ql and Q2 performing switching operation in accordance with the 
pulse -width-modulated signal outputted from the PWM IC 3 to 
provide a switching control signal, and a transistor Q3 which is 
turned on or off in accordance with the switching control signal 
to provide a prescribed voltage inputted thereto to the primary 
winding of the flyback transformer Tl as well as to the PWM IC 3 
as a feedback signal. 

The horizontal output circuit section 5 comprises a 
horizontal output transistor Q4 which performs switching 
operation in accordance with the pulse signal supplied from an 
external horizontal drive circuit to provide a pulsed voltage to 
the primary winding of the flyback transformer Tl . 



3 

The reference numerals Ll to L3 denote coils, Rl , *2 , R4 to 
R8 denote resistors, and CI, C3 to C7 denote capacitors. The 
reference numerals Dl and D2 denote diodes, and ZDl denotes a 
Zene r diode . 

5 The operation of the conventional high-voltage circuit as 

constructed above will be described with reference to FIGs. 1 and 
2 . 

When the power of the monitor is on, and a predetermined 
voltage is supplied to the primary winding of the flyback 
10 transformer Tl , a high voltage is induced in the secondary 
winding of the flyback transformer Tl . 

At this time, the resistor R3 in the high-voltage sensing 
section 1 senses the high voltage induced in the secondary 
winding of the flyback transformer Tl , and provides a voltage as 
15 shown as "A" in FIG. 2 to the inverting terminal of the amplifier 
Al in the amplifying section 2. The amplifier Al inverse- 
amplifies the voltage as shown as "A" in FIG. 2, which is sensed 
by the resistor R3 , smoothed by the capacitor C2, and then 
inputted to the amplifier Al through the resistor R4 , with an 
20 amplification factor determined by the variable resistor VRl, and 
outputs the inverse - amplified voltage as shown as "B" in FIG. 2 
to the PWM IC 3 through the resistor R6 and the Zener diode ZDl. 
The inverse-amplified voltage outputted from the amplifier Al 
will be used as a reference voltage for the PWM operation of the 
2 5 PWM I C 3 . 

The PWM IC 3 pulse -width-modulates the voltage outputted 
from the amplifier Al as shown as "B" in FIG. 2 in accordance 
with the external horizontal synchronous signal, and outputs a 
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pulse signal as shown as "C" in FIG. 2 to the transistors Ql and 
02 in the input voltage adjustment section 4. 

The transistor Q3 performs switching operation in accordance 
with the pulse signal outputted from the transistors Ql and Q2 , 
and chops the prescribed voltage VI provided through the coil LI. 
The transistor Q3 provides the chopped voltage to the primary 
winding of the flyback transformer Tl through the diode Dl and 
the capacitor C5, and simultaneously feeds back a saw-tooth 
voltage as shown as "D" in FIG. 2 to the PWM IC 3 through the 
resistor R7 and the capacitor C4 . The saw-tooth feedback signal 
is obtained by integrating a square wave signal as shown as "C" 
in FIG. 2 through the resistor R7 and the capacitor C4 . 

when the voltage chopped by the switching operation of the 
transistor Q3 is supplied to the primary winding of the flyback 
transformer Tl , a high voltage is induced in the secondary 
winding of the flyback transformer Tl, and the induced high 
voltage is inputted to the PWM IC 3 through the high-voltage 
sensing section 1 and the amplifying section 2. The PWM IC 3 
pul se -width - modulates the high voltage outputted from the 
amplifying section 2 in accordance with the voltage fed back by 
the transistor Q3 in the input voltage adjustment section 4 and 
the external horizontal synchronous signal, and provides the 
pul se -width - modulated voltage to the transistor Q3 through the 
transistors Ql and Q2 in the input voltage adjustment section 4, 
keeping the voltage outputted from the input voltage adjustment 
section 4 constant. The transistor Q3 performs switching 
operation in accordance with the pulse signal from the PWM IC 3 
to keep the voltage inputted to the flyback transformer Tl as 




shown as "E" in FIG. 2. 

At the same time, the horizontal output transistor Q4 in the 
horizontal output circuit section 5 performs a switching 
operation in accordance with the horizontal drive signal 
5 outputted from the horizontal drive section to provide a 
predetermined voltage to a horizontal deflection coil. 

As described above, the conventional high-voltage generating 
circuit enables a constant voltage to be induced in the secondary 
winding of the flyback transformer Tl by sensing the high voltage 

10 induced in the secondary winding of the flyback transformer Tl 
and then by controlling the voltage provided from the input 
voltage adjustment section 4 to the flyback transformer Tl with 
the help of the amplification operation of the amplifying section 
2 and the control operation of the PWM IC 3. 

15 According to the conventional high-voltage generating 

circuit, however, the time Tl when the high voltage induced in 
the secondary winding of the flyback transformer Tl reaches a 
steady state is lengthened as shown as "A" in FIG. 2 due to the 
time constant of the internal resistors Rl and R2 and capacitor 

20 CI of the flyback transformer Tl , and according to this, the 
voltage amplified by the amplifying section 2 during the time 
period has a big overshoot as shown as H B M in FIG. 2 

Specifically, the conventional high-voltage circuit has the 
disadvantages that the initial voltage provided to the flyback 

25 transformer Tl through the high-voltage sensing section 1, 
amplifying section 2, PWM IC 3, and input voltage adjustment 
section 4 has an abrupt rise, and this causes an excessive 
voltage to be applied to the horizontal output transistor Q4 in 
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the horizontal output circuit section 5, resulting in overload on 
the horizontal output transistor Q4 . 

SUMMARY OF THE INVENTION 

The present invention has been made to overcome the problems 
involved in the prior art. It is an object of the present 
invention to provide a high-voltage stabilizer circuit for a 
monitor which stabilizes the high voltage generated in the high- 
voltage generating circuit by preventing an abrupt rise of the 
high-voltage output during the initial turn-on of the power, and 
thus reduces malfunction of the high-voltage generating circuit 
due to the overshoot generated by the abrupt rise of the high- 
voltage output. 

In order to achieve the above object, there is provided a 
15 high-voltage stabilizer circuit for a monitor, comprising: 

a transformer having two secondary windings for inducing a 
high voltage; 

input voltage adjustment means for providing a 
predetermined voltage to a primary winding of said transformer 
20 and branching a portion of said voltage; 

high-voltage sensing means for sensing said high voltage 
induced in said second windings, of said transformer; 

amplifying means for amplifying said sensed voltage provided 
from said high-voltage sensing means; 
25 pulse-width modulation means for pulse -width-modulating said 

amplified voltage from said amplifying means in accordance with 
said voltage branched by said input voltage adjustment means and 
an input horizontal synchronous signal to provide said pulse- 
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width-modulated voltage to said input voltage adjustment means as 
its input signal; and 

horizontal output circuit means for providing a 
predetermined voltage for the operation of said input voltage 
adjustment means to said input voltage adjustment means through 
said primary winding of said transformer. 



BRIEF DESCRIPTION OF THE D RAWINGS 

The above object and other advantages of the present 
10 invention will become more apparent by describing the preferred 
embodiment thereof with reference to the accompanying drawings, 
i n whi ch : 

FIG. 1 is a schematic circuit . diagram of a conventional 
high-voltage generating circuit. 
i5 FIGt 2 is a waveform diagram showing signal waveforms at 

various points in the circuit of FIG. 1. 

FIG. 3 is a schematic circuit diagram of a high-voltage 
stabilizer circuit according to the present invention. 

FIG. 4 is a waveform diagram showing signal waveforms at 
20 various points in the circuit of FIG. 3. 

DETAILED DESCRIPTION OF THE PREFE RRED EMBODIMENT 

FIG. 3 is a circuit diagram of the high-voltage stabilizer 
circuit for a monitor according to the present invention. 
25 Referring to FIG. 3, the high-voltage stabilizer circuit is 
provided with a flyback transformer Til for producing a high 
voltage, a high-voltage sensing section 11 for sensing the high 
voltage induced in the secondary windings of the flyback 
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transformer Til and provided through a high-voltage generating 
section 16, an amplifying section 12 for i nve r se - ampl i f y i ng the 
high voltage sensed by the high-voltage sensing section 11, and 
a pulse-width modulation (PWM) IC 13 for pulse -width -modulating 
the amplified high voltage provided from the amplifying section 
12 in accordance with an external horizontal synchronous signal 
and a feed back voltage provided from an input voltage adjustment 
section 14. The input voltage adjustment section 14 controls the 
voltage value inputted to the flyback transformer Til in 
accordance with a pulse signal provided from the PWM IC 3. A 
horizontal output circuit section 5 provides to the flyback 
transformer Til a control voltage for keeping the output voltage 
of the. input voltage adjustment section 4 constant. 

The high-voltage sensing section 11 comprises a first high- 
15 vcitage sensing section 11A for sensing the high voltage induced 
in one L12 of the secondary windings of the flyback transformer 
Til, and a second high-voltage sensing section 11B for sensing 
the high voltage induced in the other secondary winding L13 of 
the flyback transformer Til. 

The first high-voltage sensing section 11A is composed of a 
resistor R13 for sensing the high voltage induced in the 
secondary winding L12, a capacitor C12 for smoothing the sensed 
high voltage, and an amplifier All for amplifying the smoothed 
high voltage. The second high-voltage sensing section 11B is 
composed of a diode for sensing and rectifying the high vcitage 
mauced in the ether secondary winding L13, resistors R16 and r: 
for dividing and lowering the rectified high voltage, and 
amplifier A12 for amplifying the divided and lowered voltage 



2 0 
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The amplifying section 12 is composed of an amplifier Al 3 
for amplifying the high voltages sensed by the first and second 
high-voltage sensing sections 11A and 11B with a predetermined 
amplification factor to provide the amplified voltage to the PWM 
5 IC 13, and a variable resistor VR11 for variably determining the 
amplification factor of the amplifier A13. 

The input voltage adjustment section 14 is composed cf 
transistors Qll and Q12 which perform switching operation in 
accordance with the pul se - width - modulated signal provided from 

10 the PWM IC 13 to provide a switching control signal, and a 
transistor Q13 which is turned on or off in accordance with the 
switching control signal to provide a prescribed voltage 
inputted thereto to the primary winding of the flyback 
transformer Til as well as to the PWM IC 13 as the feedback 

15 si gnai . 

The horizontal output circuit section 5 comprises a 
horizontal output transistor Q14 which performs switching 
operation in accordance with the pulse signal supplied from an 
external horizontal drive circuit to provide a pulsed voltage to 
20 the primary winding of the flyback transformer Til. 

The reference numerals Rll to R23 denote resistors, Cll to 
C17 denote capacitors, and Dll, D13 and D14 denote diodes. The 
reference numerals Lll to L16 denote coils, and ZDll denotes a 
2 e ne r d i ode . 

25 The operation of the high-voltage stabilizer circuit 

according to the present invention as constructed above will be 
described with reference to FIGs. 3 and 4. 

When the power of the monitor is on, and a predetermined 
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voltage is supplied to the primary winding of the flyback 
transformer Til, a high voltage is induced in the secondary 
winding of the flyback transformer Til. 

At this time, the resistor R13 in the first high-voltage 
5 sensing section 11A senses the high voltage induced in the 
secondary winding L2 of the flyback transformer Til, and provides 
a v;i:age as shown as "A" in FIG. 4 to the amplifier All. The 
amplifier All amplifies the voltage which is sensed by the 
resistor R13 and smoothed by the capacitor C12, and then outputs 
10 the amplified voltage to the inverting terminal of the amplifier 
A13 in the amplifying section 12 through the resistor R15 and the 
d i ode Dl 3 . 

On the other hand, the diode D12 in the second high-voltage 
sensing section 11B rectifies the high-voltage induced in the 

15 ether secondary v/inding L13 of the flyback transformer Til tc 
provide the rectified voltage as shown as "B" in FIG. 4 to the 
resistors R16 to R18. The resistors R16 to R18 divides and 
lovers the rectified voltage outputted from the diode D12 and 
provides the divided voltage to the amplifier A12. The amplifier 

20 A12 amplifies the divided and lowered voltage to provide the 
amplified voltage to the inverting terminal of the amplifier Al 3 
in the amplifying section 12 through the resistor R19. 

As a result, the voltage sensed by the first high-voltage 
sensing section 11A as shown as "A" in FIG. 4 and the voltage 

2- sensed by the second high-voltage sensing section 11B as shown as 
"5" in FIG. 4 are simultaneously supplied as a superimposed 
vcitace to the inverting terminal of the amplifier A13 as shown 
as "C" in FIG. 4. The amplifier A13 amplifies the superimposed 
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volcage inputted thereto with an amplification factor determined 
by the variable resistor VR11, and provides the amplified voltage 
as shown as "D" in FIG. 4 to the PWM IC 13 through the resistor 
R22 and the Zener diode ZD11. This amplified voltage will be 
5 used as a reference voltage for PWM operation of the PWM IC 13. 

The PWM IC 13 pul se - width - modulates the voltage outputted 
from the amplifier A13 as shown as "D" in FIG . 4 in accordance 
with the external horizontal synchronous signal, and provides a 
pulse signal as shown as "E" in FIG. 4 to the transistors Qll and 

10 Q12 in the input voltage adjustment section 14. 

The transistor Q13 performs switching operation in 
accordance with the pulse signal outputted from' the transistors 
Qll and Q12, and chops the prescribed voltage Vll provided 
through the coil L14. The transistor Q13 provides the chopped 

15 voltage to the primary winding of the flyback transformer Til 
through the diode D14 and the capacitor C16, and simultaneously 
feeds back a saw-tooth voltage as shown as " F " in FIG. 4 to the 
PWM IC 13 through the resistor R24 and the capacitor C15. The 
saw-tooth signal is obtained by integrating the square wave 

20 signal as shown as "E" in FIG. 4 through the resistor R24 and the 
capac i tor CIS. 

when the voltage chopped by the switching operation of the 
transistor Q13 is supplied to the primary winding of the flyback 
transformer Til, the high voltage is induced in the secondary 
25 ' winding of the flyback transformer Til, and the induced high 
vcicace is inputted to the PWM IC 13 through the high-voltage 
sensing section II and the amplifying section 12. The PWM IC 13 
pulse - width-modulates the voltage outputted from the amplifier 
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A12 in the amplifying section 12 in accordance with the voltage 
fed back by the transistor 013 in the input voltage adjustment 
section 14 and the external horizontal synchronous signal, and 
provides the pul se - width - modulated voltage to the transistor Q13 
5 through the transistors Qll and Q12 in the input voltage 
adjustment section 14, keeping the voltage outputted from the 
input voltage adjustment section 14 constant. The transistor Q13 
performs switching operation in accordance with the pulse signal 
outputted from the PWM IC 13 to keep the voltage inputted to the 
10 flyback transformer Til as shown as "G" in FIG. 4. 

At the same time, the horizontal output transistor Q14 in 
the horizontal output circuit section 15 performs a switching 
operation in accordance with the external horizontal drive 
section to provide a predetermined voltage, to a horizontal 
15 deflection coil. 

From the foregoing, it will be apparent that the high- 
vcitage stabilizer circuit according to the present invention 
provides the advantages that it can reduce the initial overshoot 
of the output voltage by providing two high-voltage sensed by twc 
secondary windings of the flyback transformer to the amplifying 
section. in the embodiment, one high-voltage sensing signal 
having a long rise time as shown as "A" in FIG. 4 and the ether 
high-voltage sensing signal having a short rise, time as shown as 
"E" in FIG. 4 are superimposed and provided to- the amplifying 
section. 

while the present invention has been described and 
illustrated herein with reference to the preferred embodiment 
it will be understood by those skilled in the art that 
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various changes in form and details may be made therein without departing 
from the spirit and scope of the invention. 



NSOOCID: <GB 2293663A_I_> 



14 



10 



15 



CLAIMS: 

1. A high-voltage stabilizer circuit for a monitor, comprising : 
a transformer having two secondary windings for inducing a 
hi en voltage; 

input voltage adjustment means . for providing a 
predetermined voltage to a primary winding of said transformer 
and branching a portion of said voltage; 

high-voltage sensing means for sensing said high voltage 
induced in said second windings of said transformer; 

amplifying means for amplifying said sensed voltage provided 
from said high-voltage sensing means; 

pulse-width modulation means for pulse -width -modulating said 
amplified voltage from said amplifying means in accordance with 
said voltage branched by said input voltage adjustment means and 
an input horizontal synchronous signal to provide said pulse- 
width - modulated voltage to said input voltage adjustment means as 
20 its input signal; and 

horizontal output circuit means for providing a 
predetermined voltage for the operation of said input voltage 
adjustment means to said input voltage adjustment means through 
said primary winding of said transformer. 

2. A high-voltage stabilizer circuit as claimed in claim 1, 
wherein said high-voltage sensing means comprises: 

first high-voltage sensing means for sensing' said high 
voltage induced in one of said secondary windings cf saif 

13 
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transformer; and 

second high-voltage sensing means for sensing said high 
voltage induced in the other of said secondary windings of said 
t r ansf ormer . 

5 3. A high-voltage stabilizer circuit as claimed in claim 2, 
wherein said first high-voltage sensing means comprises a 
resistor for sensing said high voltage induced in one of said 
secondary windings of said transformer, a capacitor for smoothing 
said sensed high voltage, and an amplifier for amplifying said 

10 smoothed high voltage; and 

Herein said second high-voltage sensing means comprises a 
diode for sensing and rectifying said high voltage induced in the 
other of said secondary windings of said transformer, resistors 
for lowering said rectified voltage, and an amplifier for 

15 amplifying said lowered voltage. 



20 
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